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\ Indian Standard 

SPECIFICATION FOR 

LEAD-ACID STORAGE BATTERIES FOR 

MARINE USE 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 28 April 1981, after the draft finalized by the Secondary Cells and 
Batteries Sectionai Committee had been approved by the Eiectrotechnical 
Division Council. 

0.2 This standard has been prepared from the tests that are to-day adopted 
in the case of lead-acid batteries that are principally used for starting of an 
engine as apart from telecommunication. 

0.3 The batteries which are covered in this standard, form a part of the 
essential equipment in a marine vessel and their location or position of 
installation is not expected to be altered very frequently. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard covers the requirements and tests for lead-acid storage 
batteries that are commonly used in marine duty. 

2. TERMINOLOGY 

2.1 For the purpose of this standard the definitions given in IS : 1885 ( Part 
VIII )-1965| and IS : 8320-1976J shall apply. 



* Rules for rounding off numerical values ( revised). 

t Eiectrotechnical vocabulary: Part VIII Secondary cells and batteries. 

JGeneral requirements and methods of tests for lead-acid storage batteries. 
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3. CLASSIFICATION 

3.1 The storage batteries covered in this standard shall be classified as 
follows; 

a) High Power Batteries — Batteries that supply intermittent heavy 
cranking power to start internal combustion engines. 

b) Low Power Batteries — Batteries that supply electric power to 
operate telecommunication and emergency lighting for limited 
periods. 

4. MATERIALS, CONSTRUCTION AND WORKMANSHIP 

4.1 Batteries for marine duty shall be designed to be robust in construction 
and highly resistant to vibrations in service. 

4.2 The battery shall be assembled in monobloc container or single cell 
construction conforming to IS : 1146-1972*. Each cell shall be fitted with 
an anti-splash type vent plug and have a venting system that arrests acid 
spray and splashing of acid without impeding the free escape of gases. 
Where necessary, the battery shall be encased in seasoned hard wood and 
provided with lifting arrangement. 

4.3 Electrolyte — The provisions of 3.2 oflS : 8320-1976f shall apply. 

For the purpose of tests, the specific gravity of the electrolyte with the 
battery in fully charged condition corrected to a temperature of 27°C shall 
be between 1*275 and 1*285. 

4.4 Cell Lids— The cell lids shall be of hard rubber or plastic. If hard 
rubber is used, the design shall be of the deep-sealing type suitable for use 
with bituminous sealing compounds with close fitting terminal post outlet 
and with vent holes suitable for accommodating the vent plugs. If the 
lids are of plastic, heat-sealing or an adhesive /plastic cement may be 
employed for sealing. 

4.5 Sealing Compound — Provisions of 3.1.4 of IS : 8320-1976f shall apply. 

4.6 Water— Provisions of 3.3 of IS : 8320-1976f shall apply. 

4.7 Separators — Provisions of 3.4 of IS ; 8320-1976f shall apply. 

4.8 Bolts and Nuts — The bolts and nuts when used shall be effectively lead 
coated to prevent corrosion, 

4.9 Terminals — All terminals shall be correctly and securely positioned. 
They shall be free from corrosion, surface irregularities or other defects 
which would impair their contact making properties, 

♦Rubber and plastics containers for lead-acid storage batteries (first revision ). 
tGeneral requirements and methods of tests for lead-acid storage batteries. 
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5. REQUIREMENTS 

5.1 The batteries shall work satisfactorily at ambient temperatures up to 
45°C. 

5.2 The construction shall be such that the electrolyte shall not spill when 
the battery is tilted up to 45° from vertical in any direction. 

5.3 Special care shall be taken to make the batteries resistant to corrosion 
and salt water spray as is normally encountered in marine service. 

5.4 The cells shall be grouped in crates or trays of rigid construction and 
suitable material equipped with handles to facilitate handling. The num- 
ber of cells in a crate or tray will depend on the weight and on the space 
available for installation. The weight of a single crate or tray with the 
batteries shall not exceed 100 kg. This shall not apply to cells, the weight 
of which is such that grouping in crates or tray is impracticable. 

6. TESTS 

6.1 Classification of Tests 

6,1.1 The following shall constitute the type tests: 

a) Physical examination (6.4), 

b) Dimensions and layout (6.5), 

c) Air pressure test (6.6), 

d) Rated capacity (6,7), 

e) High rate discharge ( HRD ) at normal temperature ( for high power 
batteries only) (6.8), 

f) High rate discharge at low temperature ( high power batteries only ) 
(6.9), 

g) Loss of capacity on storage (6. 10), 
h) Life test (6.11), 

j) Vibration test (6.12), 
k) Electrolyte spillage test (6.13), and 
m) Salt mist test (6.14). 

6.1.1.1 Samples for the type tests shall be drawn at random by the 
inspecting or testing authority and the sequence of type tests and the num- 
ber of samples required shall be in accordance with Appendix A. 

6.1.1.2 Criteria for conformity for type tests — Provisions of 5.1.3,1 of 

IS: 8320-1976* shall apply. 

♦General requirements and methods of tests for lead-acid storage batteries. 
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6.1.2 The following shall constitute the acceptance test: 

a) Physical examination (6.4), 

b) Dimensions and layout (6.5), 

c) Air pressure test (6,6), and 

d) Rated capacity ( for high power batteries only ) (6.7). 

6.1.2.1 Sampling scheme and criteria for acceptance — Provisions of 
5.1.4 of IS : 8320-1976* shall apply. 

6.1.3 The following shall constitute routine tests: 

a) Physical examination (6.4), 

b) Dimensions and layout (6.5), and 

c) Air pressure test (6.6). 

6.2 Test Equipment — Provisions of 5.2 of IS ; 8320-1976* shall apply. 

6.3 Temperature for Test — Provisions of 5.3 of IS : 8320-1976* shall apply. 

6.4 Physical Examination — The batteries shall be examined for conformity 
with 4 and 5 for high power batteries or low power batteries as the case 
may be. 

6.5 Dimensions and Layout — Types of batteries normally used for marine 
purposes and their maximum overall dimensions are under consideration 
and would be included later. 

6.6 Air Pressure Test — The batteries shall pass the air pressure test in 
accordance with 5.7 of IS : 8320-1976*. 

The air pressure test shall be carried out in dry uncharged condition 
only. 

6.7 Rated Capacity 

6.7.1 First Charge — For test purpose the battery shall be received in dry 
uncharged condition. It shall be filled with electrolyte and charged in 
accordance with manufacturer's instructions. 

6/7.2 Test for Capacity at 10-hour Rate — After standing on open circuit 
for not less than 12 hours nor more than 24 hours from the completion of 
a full charge and with an electrolyte temperature of 20° to 30°C the battery 
shall be discharged through a suitable resistance at a constant current 
/ = 0i x C 10 amperes and the discharge shall be stopped when the closed 
circuit voltage across the battery terminal falls down to 1-75 x n Volts 
where n is the total number of cells in series in the battery. 

6.7.3 Requirement — The capacity obtained in the first discharge shall not 
be less than 85 percent of the rated capacity and battery shall reach its 
rated capacity within 10 cycles. 

♦General requirements and methods of tests for lead-acid storage batteries. 



IS : 9814- 1981 

6.8 High Rate Discharge at Normal Temperature (for High Power Batteries 
Only ) — The test shall be conducted on a fully charged battery after com- 
pletion of the capacity test. 

The high rate discharge at normal teperature shall be determined by 
discharging a fully charged battery at a constant current of / = 3 x C 10 
amperes, the discharge being stopped when the battery voltage has 
fallen to 4*00 V for a 6- volt battery and 8*00 V for a 8-volt battery. 

The initial temperature of the electrolyte measured in the central 
cell (s) shall be 27 ± 2°C. During discharge the terminal voltage shall be 
taken at 5 to 7 seconds after the start and at 30 seconds intervals thereafter. 

6-8.1 Requirements — The battery shall meet the minimum requirements 
as specified in Table 1 . 



TABLE 1 



Initial 
Temperature 

of the 
Electrolyte 

°G 

27±2 



REQUIREMENTS OF HIGH RATE DISCHARGE AT 
NORMAL TEMPERATURE 



Discharge 
Current 



A 
3C 10 



Minimum Battery Terminal 

Discharge Voltage 

Time , A 

Initial at 5 to 7 s Final 



mm 
3 



s 
00 



6-volt 
4*50 



12-volt 
9-00 



6-volt 12-volt 

4-00 8-00 



6.9 High Rate Discharge at Low Temperature ( for High Power Batteries 
Only ) — The test shall be conducted on a fully charged battery. 

The high rate discharge at low temperature shall be determined by 
discharging the battery at a constant current of J = 3 X C 10 amperes, the 
discharge being terminated when the terminal voltage has fallen to 3*00 V 
for a 6-volt battery and 6'00 V for a 12-volt battery. 

The initial temperature of the electrolyte measured in the central cells 
shall be ± 2°C. During discharge the terminal voltage shall be taken at 
5 to 7 seconds after the start and at 30 seconds intervals thereafter. 

6.9.1 Requirements — The battery tested shall meet the minimum 
requirements as specified in Table 2. 



TABLE 

Initial 
Temperature 


2 REQUIREMENTS 
LOW TJ 

Discharge Minimum 
Current Discharge 
Time 

r- — * ) 

A min s 

3C lQ 2 00 


OF 

SMI 


HIGH RATE DISCHARGE AT 
'ERATURE 

Battery Terminal 
Voltage 

-*- r L 


Electrolyte 
°G 

0±2 


t ' k 

Initial at 5 to 7 5 Final 

^ » — ^ ^ t *-. ^ 

6-volt 12-volt 6-volt 12-volt 
4*20 8*40 3-00 6-00 
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6.10 Loss of Capacity on Storage — The test shall be performed in accor- 
dance with 5,10 of IS : 8320-1976*, except that the capacity shall be 
measured in accordance with 6.7. 

6.10.1 Requirements — The loss of capacity shall not exceed 20 percent 
of the initial capacity. 

6.11 Life Test 

6.11.1 The life test is to be carried out on at least two batteries which have 
successfully passed the tests specified in 6.7, 6.8 and 6.9. 

6.11.2 After being fully charged the batteries shall be connected to a 
circuit which will enable them to be subjected to a series of discharges and 
charges as follows: 

Discharge for one hour at an average current of /= (H Ci A. 

Charge for five hours at an average current of / = 0*1 C 10 A. 

Throughout the life test cycle, the batteries shall be immersed in a tank 
of water, the temperature of which is maintained at 43 ± 2°C. 

The batteries shall be so immersed that the top of the battery 
containers shall not be more than 25 mm above the water level in the tank. 
If several batteries are placed in the same tank, a distance of at least 25 mm 
shall be maintained between them. The distance between the batteries and 
the sides of the tank shall also be at least 25 mm, 

6.11*3 After each series of 36 discharge and charge cycles, the batteries 
shall be disconnected from the circuit. They shall be left on open-circuit 
in the tank for 96 hours. After this open-circuit stand, the batteries shall 
be subjected to a high rate discharge at the current shown in Table 4. On 
completion of this discharge, the batteries shall be fully recharged at the 
normal rate. 

The combination of 36 discharge and charge cycles, the 96-hour 
open-circuit stand, the high rate discharge and the recharge together consti- 
tute one complete unit of life test. 

During this test the batteries shall be periodically topped up with pure 
water so as to maintain the correct electrolyte level. The specific gravity 
of the electrolyte in the fully charged battery at each capacity test shall be 
maintained within limits of 1-28 ± 0*01, if necessary, by adjustment. 

6.11.4 Requirements 

6.11.4.1 For high power batteries — The number of life test units shall 
not be less than 6 and for each of the 6 high rate checking discharges the 



♦General requirements and methods of tests for lead-acid storage batteries. 
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duration of discharge shall not be less than 2 minutes 30 seconds, before 
the terminal voltage specified in Table 3 is reached for both flat and tubular 
plate construction. 

TABLE 3 REQUIREMENTS FOR LIFE TEST FOR HIGH POWER 

BATTERIES 

(Clause 6.11.4.1 ) 

Initial Discharge Minimum Final Battery 

Temperature Current Discharge T|Me Terminal Voltage 

op the t * — -^ f—. ^_ — ^ 

Electrolyte min s 6-volt 12-voh 
°CI A 

43*2°C 3C l0 2 30 400 8*00 

6.11.4.2 For low power batteries — The number of life test units shall not 
be less than 3 and for each of the 3 high rate checking discharges the dis- 
charge duration shall not be less than 4 minutes before the terminal voltages 
specified in Table 4 are reached. 

TABLE 4 REQUIREMENTS FOR UFE TEST FOR LOW POWER 

BATTERIES 

( Clauses 6.1L3 and 6.11.4.2 ) 

Initial Discharge Minimum Final Battery 

Temperature Current Discharge Time Terminal Voltage 

of the t K 1 § A > 

Electrolyte A min s 6-volt 12-voh 
°C 

43*2°C 3t7 10 1 4-00 8'00 

6.12 Vibration Test — The test shall be performed in accordance with 
IS : 2106 (XVO-1971*. The samples shall be first tested for capacity test 
at 10-hours rate before putting into vibration test. The battery shall be 
charged at 0-iCi ? A. The test consists of vibrating the batteries at a frequ- 
ency of 16 Hz with a total displacement of 5 mm for a period of 2 hours. 
During vibration the batteries shall be discharged at the 10-hour rate. 

6.12.1 Requirements — There shall not be any sudden drop, either in the 
current or voltage values and there shall be no spillage of electrolyte during 
the test. 

6.13 Electrolyte Spillage Test — The battery shall be rocked 10 times from 
side to side up to an angle of 45° from the neutral position. The battery 
shall remain in each tilted position for at least 5 seconds. At the end of 
the test, there shall be no spillage of electrolyte when visually examined. 

♦Environmental tests for electronic and electrical equipment: Part XVI Vibration test. 
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6.14 Salt Mist Test — The test shall be performed in accordance with IS : 
2106 (Part XVIII )-1973*. After the test the battery shall be free from 
corrosion. 



APPENDIX A 

{Clause 6-1.1.1 ) 
SEQUENCE OF TYPE TEST AND NUMBER OF SAMPLES 



Test 


Box 


ttery 


Number 

.A. % 

er Batteries 


Low Power B 






High 


Pow 


atteries 




1 2 


2 


4 5 6 


I 




2 


Physical examination 


X X 


X 


XXX 


X 




X 


Dimensions and layout 


X X 


X 


XXX 


X 




X 


Air pressure test 


X X 


X 


XXX 


X 




X 


Rated capacity 


X X 


X 


XX — 


X 




X 


High rate discharge at 


X X 


X 


X — — 


— 




— 



normal temperature 

High rate discharge at low X X — — 
temperature 

Loss of capacity on — — X x 
storage 

Life test XX— — 

Vibration test — — — — 

Electrolyte spillage test x x x X 

Salt mist test — — — — 



X 
X 



X 
X 



•Environmental tests for electronic and electrical equipment : Part XVI II Salt mist test. 

10 



INDIAN STANDARDS 

ON 

SECONDARY CELLS AND BATTERIES 

I145-J962 Li:adh*ieid ^-ra^ batteries for motor eycl&i, auio-rickAli.m* . ;I |J stuiitll 
vabi 

I I4&+I97Z Rubber and plaasiei cQnlainen for Ic.-id-atsd iioragc baltrriei (jfcr/J r^inon \ 

' 1970 '-.L4tianary c#-JJa nJitl batter!^ lead-acid ly;i L i ,-jJtL tubuUr |H»iiivr plain) 

'-1^72 Si ry eclb *nd hatterieSj lriid-uri-1 type [mih picnic posiiiv* pE., 

(Jit si rfsuui 

1 8+D- 1 EMS 1 Lead-acid JtoraEE batu «■ . | i aircraft ( ■anabatic jlhiI nnn-aerobaiiL ) 

IBBS ( Part VIII -!"'"'5 Elcctititcdinic^J vocjI uJirv: Part VJTf Srcmi-rlaiy cdll and 
batteries 

2 "j 12- 1978 Mleici/ ; tp tamp luaECcrua ( leaden 1 id type] (jfrif J I 

5134-1569 Lend-i&riid LnctUm butt*: 1 

' 4970 Syntheifr .--naratwi for lead-;tad UiHhsl'ks 

: 19 I Ktntio ::■ ■' . I butterta, lead-attd type with paired pl^t^ 

6IJ40-L979 Lcid-acid iiaHerici for train lighting and aw> -:i lid fting fcervice 

7372-1974 L< I I Lg> b&lterwi far motor vehicles ( jufitrMJin* IS: 393-1962 a^l 

L-- u!-.s; id scArmr batteries for diesd Lncamo(iv£l and rail gilts 
7660-1 L>""» I ■ m-tsc* fat electric Icrtumttlivei and efadric&l multiple Unit* 

fl32(M!)7G CciLrr.d LitiuirtEntnU tulJ mrthncU of fcofH for lead-odd Itarafe batUuci 



INDIAN STANDARDS INSTITUTION 

Maria* Bhavan.9 Bahadur Shah Zatar Mar0» NEW OfcLHJ 110009 

T*l*pharkM * 26 60 Jt, ZT01 SI Ttl+flrimt 



ft*vfQMl Qlflen : 

WtsLarn ; NGviHty C .diffibsr*, Grant Road 
Editor n i 5 Cho-wringlm Approach 
Southern ; C.I.T Carrie. AdyaJ 

Norttiflfn : Btt. Phase VII 

branch Officii : 

■PaahpaK". NurmoftaniHd Shalhfi Marg. Khanpuj 

"F Block, Unity Sidy, Nara»lirmara|a Siiuaiu 

GangBfri Complex, Bhadbharii* Road, T.T, Nagar 

22£ Kalpana A*ea 

5-i-MC L, N, Gupta Marg 

H-14 yutUilfttor Marg. C Schame 

117,416 9 Sarvcidaya Nagftr 

PaUlpuIrn Induifrial EvUtt 

HitniBF Bldg f^nd Floor), Rlv Station ftaad 



BOM HAY 4M0'J/ 
CALCUTTA 70001? 
MADRAS MMBD 
S-A.5, NAGAR 
(MOHALL] 16M51 



Mmi«JKi*rPfttba 

Talaphonfr 

47 97 25 
S7 SB) 90 
41 34 It 



AMMADABAO WCK101 E M 11 

BANGALORE 56Q002 2 7B 49 

B H OPAL 462003 6 ST iti 
BHUBANbSHWAR 751014 E 3S 17 

HYDERABAD 500001 £2 Ifl fi3 

JAIPUhT 3€?M5 s£8 &S 

KAN PUR 20BO05 4 729? 

PATNA B0Q013 9 28 08 

TRIVANDRUM BSSQQt 32 ffi 



Pnntodtl DilhJ Printafa, N*w Dnllil.lndiii 



